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INTRODUCTION 



This patent is for inductive position sensing of an object above a two-dimensional 
sensor board, for example for pen input to computing devices. It has particular 
advantages for pen input to communications devices, particularly small, low-cost 
ones, for example personal digital assistants (PDAs), mobile telephones, Internet 
browsers and combinations of these. 

A simplified sensing coil layout of a prior art system is illustrated in figure 1. 
Individual coils are illustrated in figures 2 to 5. There are four sensing coils 
whose coupling factor to a moving coil vary with sine and cosine dependence on 
either the x or y position of the moving coil: 



An electronic sensing system, for example the one illustrated in WO 00/33244, 
makes an estimate of the relative magnitude and signs of KsinX, KcosX, KsinY 
and KcosY and uses these values to determine X and Y position: 

X = Lx ■ a tan 2[K co s X, K sin X] 
Y = Lya tan2[K cosF, K sin Y] 

In a practical system, each sensor coil typically has several turns in order to 
improve accuracy and increase the EMFs induced by an energised moving coil, 
thus improving signal to noise ratio and hence power efficiency. However, when 
a resonator is near the perimeter of the sensor board its coupling to the sensor 
coils is reduced significantly relative to central positions. 

A consequence of multiple turns for each coil is to increase the coupling to any 
nearby inductive emitter, for example a display and its drivers. This increases 
the noise leveL 

An increase in the number of turns can therefore increase signal level across the 
sensor board, but also results in increased noise. An objective of the invention 
described in this document is to improve the worst case signal to noise ratio. 
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A further objective of the new invention is to improve accuracy near &e sensor 
board perimeter and especially the corners. 

3 DESCRIPTION 

Figures 6, 7, 8 and 9 show the conductor positions of the cos X, sin X, cos Y sin Y 
sensing coils respectively. For each plot, greyed conductors are part of each coil 
but are not built on the same PCB layer as the bold conductors. Greyed vias 
share the same layer as the conductors shown in bold but connect other coils. 

Figures 10, 11, 12 and 13 illustrate the four PCB layers of the sensor board which 
implements the coil patterns of figures 6 to 9. In addition there are two turns of 
the excitation coil on each of the four layers. 

Signal levels have been boosted at the perimeter of the sensor board and 
especially the corners. In the case of the cos X coil illustrated in figure 6 two 
different approaches have yielded this improvement 

Firstly, the conductors comprising the leftmost and rightmost sections of the coil 
bulge inwards at the top and bottom, so that the x extent of the enclosed area is 
greatest at the top and bottom 

Secondly, the conductors comprising the centre section make .additional turns 
around the top and bottom of the sensor board. 

. Both of these modifications to the prior art increase the mutual inductance 
between sensor coils and moving resonator near the sensor board perimeter and 
especially the sensor board corners, and minimum signal EMFs are therefore 
increased. Furthermore, since the areas with increased coupling are restricted to 
the perimeter of the sensor board, the coupling to unwanted noise sources is not 
increased unnecessarily. 

Similar approaches are adopted for the sin X, cos Y and sin Y coils illustrated in 
figures 7, 8 and 9 respectively. 

In the case of tine central portion of the cos Y coil illustrated in figure 8, the 
additional turns at the left and right hand edges are connected across the middle 
of the board. The conductors forming this connection are close together in the y 
direction so that the increase in coupling is minimised except near the left and 
right hand edges. In addition there is one loop of conductor both above and 
below this central connection region wound in the opposite sense, which is 
wound in the opposite direction to the main inner loop and serves to reduce 
coupling except at the left and right hand edges. This reduction in coupling in 
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the central region can alternatively be viewed as an increase in relative coupling 
near the sensor board's perimeter. 

In figure 1, a resonator in the central region couples to portions of the x sensing 
coils both above and below the resonator in the y direction. However a resonator 
near the top edge of the sensor board couples only to the portion of the x sensing 
coils below. This lack of symmetry causes poor accuracy. The increased 
coupling near the sensor board perimeter achieved with the new sensor board 
design approach partially compensates for the missing coupling to coils above 
the resonator and yields an accuracy improvement 

4 ALTERNATIVE EMBODIMENTS 

The approaches outlined in this document are equally applicable to GB 98/01759. 

The approaches outlined in this document are equally applicable to sensor coil 
designs implemented on a 2 layer PCB, or PCBs with other numbers of layers. 
They are also appropriate for wire wound devices. 

Although the description above was for pen input to mobile devices, the 
approach is equally applicable to other applications for position sensing in at 
least 2 dimensions. 

The moving element may be a resonator as described above, but may also be a 
moving powered coil or a flux concentrator. 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 7 
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Figure 8 
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Figure 9 




Figure 11 



V 1 

12/13 



Figure 12 
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